Usnea harhata.
In order to extract the usnic acid from this lichen, it was macerated for about thirty minutes with a dilute solution of so die carbonate, squeezed, again treated once or twice in a similar manner, and the turbid solution precipitated by a slight excess of hydrochloric acid. The crude dark-green acid thus obtained was mixed with milk of lime and a considerable quantity of warm water (40° C.), filtered, and the clear lemon-coloured solution of usnate of calcium acidulated with hydrochloric acid. The acid was thus precipitated in pale yellow flocks, which were collected.
The reason that I adopted this modification of the process I formerly proposed* is, that although usnic acid readily dissolves in milk of lime when it has been extracted, yet in order to exhaust this and other compact lichens, it requires to be treated a great many times if lime be employed, whilst two or three are sufficient with carbonate of sodium.
The partially purified Usnic acid obtained in the manner above described was easily rendered quite pure by taking advantage of the peculiar pro perty which this acid possesses of forming an insoluble calcium salt when boiled with lime. The crude yellow acid was placed in a flask with a quantity of water and an excess of slaked lime, and the mixture boiled for twenty minutes or half an hour. The insoluble calcium usnate was col lected, well washed with hot water, and the lime then removed by boiling it with a slight excess of hydrochloric acid. The tolerably pure usnic acid was then collected, and well washed with boiling water. It was advisable to continue the digestion with hydrochloric acid for half an hour, as it rendered the acid more compact and easy to collect. By this alternate treatment with lime and acid, a large quantity of some dark-coloured im purity was removed. This forms the best process for recovering usnic acid in a state of tolerable purity from residues.
It was found, however, to be better, when considerable quantities of usnic acid were to be prepared, to boil the pale yellow usnic acid paste, as ob tained by precipitation from the lime solution, with a small quantity of water, to which strong caustic soda solution was gradually added, sufficient to dissolve nearly the whole of the usnic acid. It was then set aside to crystallize, and when cold the very dark coloured supernatant mother liquor decanted, and the crystals of sodic usnate washed once or twice by decantation, with a small quantity of cold water. I t was then redissolved and recrystallized once or twice in the same manner.
The nearly pure sodic usnate was now dissolved in a considerable quantity of hot spirit, filtered, and the boiling solution strongly acidulated with acetic acid. The usnic acid then separated in fine needles, which when cold were collected, well washed with cold spirit (in which they are almost Dr. J . S tenhouse certain Lichens. 224.
[Feb. 24, insoluble), and recrystallized from boiling spirit to render them, quite pure. When the quantity of acid operated on was but small, the best process was to dissolve it, by means of caustic soda solution, in a large quantity of boiling spirit, filter from the insoluble impurities, and strongly acidulate with acetic acid. The nearly pure usnic acid, which crystallizes out in large needles when the solution cools, was collected, washed, and recrys tallized two or three times from spirit.
I I. was purified by boiling with lime, and II. by repeated crystallization of the crude acid from spirit.
In the analyses published by W. Knop, Rochleder, and Heldt, and also by myself in 1848, the carbon is about *75 per cent, higher than the above, and the formula deduced from it was C19 H 160 7. Iiesse* from his analyses proposed the formula C18 H 18 0 7, which I have adopted.
TJsnate o f Sodium. This was best prepared by adding one part pure usnic acid to twenty of boiling water, and then sufficient caustic soda solution to dissolve nearly the whole of the acid, filtering, and setting aside to crystallize.
After one recrystallization it was subjected to analysis. I. *598 grm. usnate of sodium gave '114 grm. sulphate of sodium. II. *864 grm. usnate of sodium gave T68 grm. sulphate of sodium. This salt crystallizes in pale yellow silky needles, is not very soluble in cold water, but more so in spirit. It is readily decomposed by carbonic anhydride ; so much so, that when pure sodium usnate is exposed for some time to the atmosphere, it absorbs carbonic acid, and is no longer com pletely soluble in water. By passing a current of carbonic anhydride through its aqueous solution, the usnic acid is entirely precipitated.
Calcium Usnate. When pure usnic acid was moistened with spirit, and then rubbed up in a mortar with milk of lime, it combined and formed a deep yellow paste, which, on the addition of more water and filtration, yielded a lemon-coloured solution, containing calcium usnate, and hydrate. W hen this solution was heated it became turbid, and after boiling some time, the whole of the usnic acid was deposited as an insoluble calcium compound, in the form of small deep yellow rhomboidal crystals. Although I made several analyses of this compound, prepared at different times, I was unable to obtain it of a constant composition, probably owing to its being mixed with variable quantities of calcium carbonate and hydrate.
The formation of this insoluble calcium salt is very characteristic of usnic acid, and is an excellent test of its presence. As with the sodium salt, carbonic anhydride entirely decomposes the calcium compound. Usnic acid appears, therefore, to be a very feeble acid.
An attempt was made to prepare ethylic usnate by treating usnate of silver with ethylic iodide, but without success. When usnic acid was treated with bromine it was completely decomposed, and converted into an orange-coloured uncrystallizable resin.
E v e i ' n i a p r u n a s t r i-Evernic Acid.
The evernic and usnic acids that this lichen contains were extracted by the lime process, which consists in macerating the lichen two or three times successively with milk of lime for about half an hour each time. The solution of the mixed acids was then filtered, precipitated by a slight excess of hydrochloric acid, and the precipitate collected and dried. In order to extract the evernic acid from the mixture, it was agitated for about five minutes with four parts boiling alcohol and filtered. The acids remaining undissolved were treated two or three times with the same quantity of boiling alcohol, and the dissolved evernic acid precipitated by the addition of an equal bulk of water. By this means the evernic acid, being readily soluble in boiling alcohol, was in a great measure separated from the usnic acid, which dissolves with difficulty in that menstruum unless digested with it for a considerable time. The crude evernic acid thus obtained amounted to about one-third of the mixed acids, and was purified by repeated crystallization from strong spirit, taking care not to digest it for any length of time. The process is much facilitated by completely removing the mother liquors by Bunsen's vacuum filter.
Pure evernic acid, as has been already described by myself* and Hesse]', consists of aggregations of minute needles, melting at 164° C. I t is a feeble acid, and does not decompose solutions of bicarbonate of sodium in the cold ; as, however, the adhering colouring-matter is somewhat soluble in that menstruum, it may be employed to free the crude acid to a great extent from that impurity. The solution of calcium evernate is decom posed by a long-continued current of carbonic anhydride, which precipi tates calcic carbonate and unaltered evernic acid.
On theoretical grounds it has been stated* that, by the action of potassic or baric hydrate, evernic acid should be resolved into orsellinic and everninic acids. This prediction, however, is incorrect, as I find, as formerly statedf, that everninic acid is the only fixed product.
Tetrabrom-evernic Acid. Perfectly dry and finely powdered evernic acid was treated in the cold with a slight excess of dry bromine, large quantities of hydrobromic acid were given off, and a brominated compound produced. In order to prevent any portion of the acid escaping bromination, the product was finely pow dered and again treated with bromine. After standing some time to allow the excess of bromine to volatilize, the finely powdered compound was well washed with bisulphide of carbon, to remove the last traces of bromine, and a small quantity of a resinous body which is produced at the same time. Two or three crystallizations from boiling spirit render it quite pure. "When subjected to analysis, it gave the following results:-I. *312 grm.acid gave *362 grm.carbonic anhydride and '067 grm. water. II. '321 grm. acid gave '373 grm. bromide of silver.
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This analysis agrees very well with the formula C17 Hia Br4 0 7, four equivalents of hydrogen in evernic acid being replaced by bromine.
Tetrabrom-evernic acid is rather soluble in hot alcohol, from which it crystallizes on standing some time in small colourless prisms. It is inso luble in water and bisulphide of carbon, slightly soluble in hot benzol, and readily in ether, which when quickly evaporated leaves it as a transparent colourless resin ; it melts at 161° C. The acid is very soluble in alkaline solutions, which on evaporation dry up to a gummy mass. When heated with concentrated sulphuric acid it decomposes.
Usnic Acid from Evernia prunastri. The usnic acid left undissolved in the preparation of evernic acid usually retained traces of that acid even after repeated treatment with alcohol; but this was entirely removed by boiling with lime, as described in the first part of this paper. This decomposed and removed the evernic acid and other impurities, leaving the usnic acid in the form of an insoluble calcium * Watts's Diet. Chem. vol. ii. p. 611.! f Ann. der Chem. und Pharm. vol. Ixviii. p. 86.
